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In the title compound, C 2 iH 14 0 8 , the central benzene ring 
makes dihedral angles of 77.8 (6) and 75.9 (5)° with the outer 
benzene rings. In the crystal, molecules are linked by O — 
H- ■ O hydrogen bonds involving carboxyl groups, forming 
one-dimensional ladders. Two-dimensional layers are formed 
by interpenetration of these one-dimensional ladders. 

Related literature 

For general background, see: Moulton & Zaworotko,(2001); 
Kitagawa et al, (2001); Lee et a/.,(2009); Robin & Fromm, 
(2006). For the preparation of title compound, see: Neogi et 
al. (2009). For related structares, see: Lama et al. (2010); Pan et 
al. (2007). 
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Experimental 

Crystal data 

C2iH 14 0 8 
M r = 394.32 
Monoclinic, C2/c 
a = 17.235 (3) A 



Z = 8 

Mo Ka radiation 
H = 0.11 mm~' 

Data collection 

Bruker SMART CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2003) 
7U, = 0.316, T max = 0.622 

Refinement 

R[F 2 > 2a(F 2 )} = 0.046 

wR(F 2 ) = 0.121 

S = 1.09 

4073 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



T = 293 K 

0.33 x 0.29 x 0.25 mm 



16922 measured reflections 
4073 independent reflections 
2862 reflections with / > 2tr(/) 
R,„. = 0.046 



262 parameters 

H-atom parameters constrained 
Ap»ax = 0.28 e A~ 3 
Ap mi „ = -0.22 e A~ 3 



D-H-A 


D—H 


H-A 


D- ■ A 


D-H-A 


03-H6-04' 


0.82 


1.87 


2.6919 (16) 


176.4 


06-H3- ■ 08" 


0.82 


1.85 


2.6615 (18) 


169.9 


07-H8- ■ -05 m 


0.82 


1.82 


2.6307 (18) 


167.2 


Symmetry codes: fi) 


-x, y, —z+j, (ii) 


v+l.-y- 


r2,z+!; (iii)x- 1, 


-y + 2, * - \. 



b = 13.419 (3) A 
c = 15.586 (3) A 
P = 96.24 (3)° 
V = 3583.3 (12) A 3 



Data collection: SMART (Bruker, 2001); cell refinement: SAINT- 
Plus (Bruker, 2003); data reduction: SAINT-Plus; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXP97 (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The authors thank the National Natural Science Foundation 
of China. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BQ2343). 
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Comment 

As a new kind of functional molecular materials, metal-organic frameworks have received extensive attention for their 
potential applications in gas storage, catalysis, optoelectronics, sensors, magnetism, luminescence, porous materials and 
so on. (Moulton & Zaworotko, 2001; Kitagawa et al, 2001; Lee et al, 2009). Organic molecules with O- and N-donors 
can be used as organic linkers in these coordination polymers (Robin & Fromm, 2006). In fact, there are many organic 
ligands which are linked by ether bond (Lama et al. 2010; Pan et al., 2007). Here, we report the crystal structure of the 
title compound. 

In the crystal structure, two benzene rings, /^(composed of C 8 — Cn) and y (composed of Ci 5 — C 2 o) are connected to the 
center ring (a, composed of Ci — Ce) by ether bond. The dihedral angle between a and ft is 77.8 (6)°, and between « and y 
is 75.9 (5)° (Fig. 1). Strong intermolecular O — H-O hydrogen bonds are formed between the carboxylic acid groups of 
neighboring molecules (Table 1), which link the molecules to one-dimensional supra-molecular ladder (Fig. 2). The 
interpenetration among the one-dimensional molecular ladders which are parallel produce two-dimensional layer (Fig. 3). 

Experimental 

The title compound was synthesized by a modified literature method (Neogi et a/,2009). Methyl 3,5-dihydroxylbenzoate 
(1.68 g,10 mmol) was dissolved in DMF (50 ml). To this solution was added K 2 C0 3 (7 g,51 mmol) and 4-fluorobenzo- 
nitrile (2.4 g,20 mmol). The mixture was heated under reflux for 2 days. The resulting solution was poured in 250 ml ice- 
cold water and kept over-night. The yellow compound was filtered and washed several times with water. The yellow 
compound (3.73 g, 10 mmol) was allowed to reflux with 6 N NaOH solution (50 ml) for 12 h, cooled to room 
temperature and acidified with HC1 (6 N). Colorless crystalline product was obtained and isolated by filtration, washed 
with water and dried in vacuum. Zn(NOs)2 (0.075 g,0.25 mmol), 4,4'-(5-carboxy-l,3-phenylene)bis(oxy)dibenzoic acid 
(0.098 g,0.25 mmol), were mixed in water (5 ml). The mixture were placed in a 25 ml Teflon-lined stainless steel 
autoclave and heated autogenously under pressure for 2 d at 393 K. After cooling to room temperature, the block-shaped 
colourless crystals were obtained. 

Refinement 

All hydrogen atoms bonded to O and C were fixed in ideal positions, with C — H = 0.93 (aromatic) and O — H = 0.82 A, 
and treated as riding on their parent atoms with C/ iso (H)=0.08 A 2 . 

Computing details 

Data collection: SMART (Bruker, 2001); cell refinement: SAINT-Plus (Bruker, 2003); data reduction: SAINT-Plus 
(Bruker, 2003); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXP97 (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound with the atom-numbering scheme, with 50% probability displacement 
ellipsoids. 




Figure 2 

The packing of title compound, showing one ladder of molecules connected by O — H— O hydrogen bonds (dashed lines). 
H atoms not involved in hydrogen bonding have been omitted for clarity. 




Figure 3 

The interpenetration among the one-dimensional ladders, showing two-dimensional layer. H atoms not involved in 
hydrogen bonding have been omitted for clarity. 
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4,4'-[(5-Carboxy-1 ,3-phenylene)bis(oxy)]dibenzoic acid 



Crystal data 

C21H14O8 
M r = 394.32 
Monoclinic, C2/c 
Hall symbol: -C 2yc 
a = 17.235 (3) A 
b = 13.419(3) A 
c= 15.586 (3) A 
P= 96.24 (3)° 
K= 3583.3 (12) A 3 
Z=8 

.Data collection 

Broker SMART CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
phi and w scans 

Absorption correction: multi-scan 

(SADABS; Broker, 2003) 
7^ = 0.316,7^ = 0.622 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

RiF 1 > 20-CF 2 )] = 0.046 

wR(F 1 ) = 0.121 

S = 1.09 

4073 reflections 

262 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 1632 

D x = 1.462 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 4073 reflections 

6= 3.0-27.5° 

fx = 0. 1 1 mnT 1 

7=293 K 

Block, colourless 

0.33 x 0.29 x 0.25 mm 



16922 measured reflections 
4073 independent reflections 
2862 reflections with I > 2a(T) 
R mt = 0.046 

^max 27.5 , Qmm 3.0 

h = -22->22 
£ = -17^17 
/ = -19^20 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/[cj 2 (F 0 2 ) + (0.060 IP) 2 + 0.3436P] 

where P = (F 0 2 + 2F 2 )/3 
(A/a) max < 0.001 
Ay9 max = 0.28 e A" 3 
Ap mm = -0.22 e A^ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > aiF 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



y 



77- */U 



01 
02 
03 
H6 
04 



0.16748 (7) 
-0.07879 (6) 
-0.06065 (6) 
-0.0624 
0.06498 (6) 



0.89288 (12) 
0.73896 (9) 
0.88133 (11) 
0.8964 
0.92236 (9) 



-0.11510(7) 
-0.14922 (7) 
0.15033 (7) 
0.2011 
0.18120 (7) 



0.0630 (4) 
0.0404 (3) 
0.0503 (4) 
0.080* 
0.0386 (3) 
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Atomic displacement parameters (A 2 ) 
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— 0.00/2 (a) 


A AA 1 A /AA 

U.UU 19 (9) 




A A/1 £0 /1 AA 
U.U43Z (1U) 


A AC 0/1 /1 OA 

U.U384 (lj) 


A A/1 0 1 /1 A A 
U.U4S1 (1U) 


A A1 oo /o^ 

— u.ui /y (y) 


A AA 1 1 /o^ 

— u.uu ii (y) 


A AAO O /OA 

—0.002a (y) 


C14 


A AO^/I /OA 
U.UZ64 (8j 


A A /I C /I / 1 1 A 

U.U4D4 (11) 


A A A A A /AA 
U.U444 (9) 


A AA 1 A ZO\ 

— U.UU1U (/) 


A AAO 1 ZO\ 

— 0.UU31 (/) 


A AAOO /OA 

U.UUze (a) 


CI j 


A AO 1 1 /OA 

U.Uzll (/J 


A A/1 A 1 /OA 

U.U4U1 (9) 


A AO AO /OA 
0.030 1 (/) 


A AAOO f£\ 

— 0.0023 (b) 


a aao/: //:\ 
— U.UUzo (o) 


A A A 1 A /OA 
U.UU1U (/) 


1 /; 
C16 


A AOOO /OA 

U.Uza / (a) 


A AO CO / 1 A A 
U.U3_>Z (1U) 


A AC 1 O / 1 A\ 
0.UM8 (1U) 


A AAO A in\ 

— U.UUz4 (/) 


A AAAO ZO\ 

— u.uuye (/) 


A AAOO /OA 

—0.0023 (!) 


C17 


0.0260 (8) 


0.0401 (10) 


0.0526(10) 


-0.0063 (7) 


-0.0106 (7) 


-0.0001 (8) 


C18 


0.0246 (7) 


0.0408 (10) 


0.0353 (8) 


-0.0009 (7) 


-0.0033 (6) 


0.0021 (7) 


C19 


0.0325 (8) 


0.0379 (10) 


0.0412 (9) 


0.0015 (7) 


-0.0065 (7) 


0.0004 (7) 


C20 


0.0289 (8) 


0.0396 (10) 


0.0394 (8) 


-0.0070 (7) 


-0.0065 (7) 


-0.0021 (7) 


C21 


0.0265 (8) 


0.0438 (11) 


0.0406 (9) 


-0.0007 (7) 


-0.0043 (7) 


-0.0004 (7) 



Geometric parameters (A, ") 



01— CI 


1.3811 (18) 


01— C8 


1.395 (2) 


02— CI 5 


1.3810(17) 


02— C3 


1.3949 (18) 


03— C7 


1.3179(17) 


03— H6 


0.8200 


04— C7 


1.2199(19) 


05— C14 


1.250(2) 


06— C14 


1.281 (2) 


06— H3 


0.8200 


07— C21 


1.286 (2) 


07— H8 


0.8200 


08— C21 


1.254 (2) 


CI— C6 


1.385 (2) 


CI— C2 


1.385 (2) 


C2— C3 


1.376 (2) 


C2— H11A 


0.9300 


C3— C4 


1.385 (2) 


C4— C5 


1.384 (2) 


C4— H9A 


0.9300 


C5— C6 


1.396 (2) 


C5— C7 


1.493 (2) 


C6— HI 3 A 


0.9300 


CI— 01— C8 


119.01 (12) 


CI 5— 02— C3 


119.45(12) 



C8— C13 


1.373 (3) 


C8— C9 


1.376 (3) 


C9— CIO 


1.391 (2) 


C9— H3A 


0.9300 


C10— Cll 


1.385 (2) 


C10— H2A 


0.9300 


Cll— C12 


1.387 (3) 


Cll— C14 


1.481 (2) 


C12— C13 


1.384 (2) 


CI 2— H6A 


0.9300 


CI 3— H5A 


0.9300 


CI 5— C20 


1.383 (2) 


C15— C16 


1.392 (2) 


C16— C17 


1.379 (2) 


C16— H17A 


0.9300 


C17— C18 


1.391 (2) 


C17— H16A 


0.9300 


C18— C19 


1.392 (2) 


CI 8— C21 


1.476 (2) 


CI 9— C20 


1.384 (2) 


CI 9— H20A 


0.9300 


C20— H19A 


0.9300 


C9— CIO— H2A 


119.9 



C10— Cll— C12 119.59(16) 
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C7 — (J3 — Ho 


1 A A c 

109.5 


fin pi 1 P 1 /I 

C10 — Cll — C14 


1 OA O A / 1 H\ 

120.24 (17) 


r~\ i a /— v /- TTO 

C14 — Ob — H3 


109.5 


p 1 ^ p -i 1 p 1 ^ 
C12 — Cll — C14 


10A 1 ~7 / 1 C \ 

120.17 (15) 


/~10 1 /"\ -7 TTO 

C21 — 07 — H8 


109.5 


/"MO f 1 O /"< 1 1 

C13 — Clz — Cll 


1 OA O O / 1 ON 

120.33 (18) 


Ol — CI — Co 


123. oz (14) 


pi 1 fill TT/- A 

C 1 3 — C 1 2 — Ho A 


1 1 A O 

119.8 


f~\ 1 /"• 1 PO 

Ol — CI — C2 


11/1 HI /I T\ 

114.92 (13) 


rii 1 /-in tt/: a 

Cll — C12 — HoA 


1 1 A O 

119.8 


P /-_ pi PO 

Co — CI — C2 


121.25 (14) 


p 0 pi 1 pn 

C8 — C13 — C12 


1 1 A O 1 / 1 A \ 

119.21 (19) 


no *~<o /"•< 1 

C3 — C2 — CI 


1 1 A 10 / 1 /I \ 

119.18 (14) 


C8 — C13 — H5A 


1 OA yl 

120.4 


p ~> z' 1 -> TT 1 1 A 

C3 — C2 — H 1 1 A 


1 OA /I 

120.4 


P11 pn TTCA 

C 1 2 — C 1 3 — H5 A 


1 OA A 

120.4 


p 1 P O T T 1 1 A 

CI — Cz — H11A 


1 OA /I 

120.4 


/ \ C p| /I p, /" 

(J 5 — C14 — (Jo 


1O0 /I A / 1 zl\ 

123.49 (16) 


C2 — C3 — C4 


121.42 (14) 


/ "\ C P 1 /I PI 1 

05 — C14 — Cll 


IOA IO /1C\ 

120.18 (15) 


p ~\ po 

C2 — C3 — 02 


117.55 (13) 


/ -\ f P 1 /I P 1 1 

06 — C14 — Cll 


1 1 /- o 1 /1 /"\ 

116.32 (16) 


p /I po /"\o 

C4 — C3 — 02 


1 O A O /I / 1 O \ 

120.84 (13) 


/~\0 p 1 c pin 

02 — C 1 5 — C20 


100 A 1 

123.41 (14) 


CD — C4 — C3 


110 /IC /I 

118.43 (13) 


/~iO p I zr p 1 r 

U2 — C 1 j — C 1 0 


11c 10 
llj. 32 (14) 


P AT p A T TA A 

C5 — C4 — H9A 


1 OA O 

120.8 


c r\ pic c ' 1 / 

C20 — C15 — C16 


101 i/i 
121.14 (14) 


P ~> p yl TTl-4 A 

C3 — C4 — H9A 


120.8 


p 1 ^ p 1 p 1 (- 

C17 — C16 — C15 


11AAO /l/'A 

119.03 (16) 


P A p C p s~ 

C4 — C5 — Co 


101 C A / 1 /I \ 

121.50 (14) 


/"■< \ ri p 1 /- tti n » 

C17 — C16 — H17A 


120.5 


C4 — C5 — C / 


1 OA A/1 / 1 *5 A 

12U.94 (13) 


C15 — C16 — HI /A 


1 OA C 

12U.5 


Co — C5 — C7 


1 1 H C A / 1 /I \ 

117.54 (14) 


pin 

C16 — C17 — C18 


1 OA AO / 1 C\ 

120.92 (15) 


CI — C6 — C5 


110 n /1 /i\ 

118.17 (14) 


z' ' \ S~ p 1 TTI /■ » 

C16 — C17 — H16A 


119.5 


p 1 p /_ TT 1 O A 

C 1 — Co — H 1 3 A 


1 OA A 

120.9 


pi O P 1 -T TTI £ A 

C 1 8 — C 1 7 — H 1 0 A 


1 1 A C 

119.5 


PC p /_ tti 0 a 

C5 — Co — H 1 3 A 


1 a 

120.9 


ph p 1 0 pia 

C17 — C18 — C19 


1 1 A A A / 1 A \ 

119.00 (14) 


04 — C7 — 03 


1 o /i o / 1 /i \ 

123.42 (14) 


pn p 1 0 po 1 

C 1 7 — C 1 8 — C2 1 


101 f\0 f 1 A\ 

121.08 (14) 


04 — C7 — C5 


100 T1 / 1 O \ 

122.71 (13) 


p 1 r\ p 1 0 pi 0 1 

C19 — C18 — C21 


1 1 A O /I /1 C\ 

1 19.84 (15) 


p, -> /-in pc 

03 — C7 — C5 


113.86 (13) 


PIA pin p 1 0 

C20 — C 1 9 — C 1 0 


1 OA O O /I £\ 

120.88 (16) 


C13 — C8 — C9 


121.61 (16) 


C20 — C 1 9 — H20A 


ha/ 
119.6 


p 1 0 /~1 0 / \ 1 

C13 — C8 — Ol 


110 AO / 1 A\ 

118.08 (19) 


p 1 0 f 1 A T TO A A 

C 1 8 — C 1 9 — H20A 


119.6 


cq r% 01 


1 90 1 ^ (\ R\ 
1ZU. 1 J l^loj 


P90 P10 


1 1 y.uz ^ 1 >j 


C8— C9— CIO 


118.97(17) 


CI 5— C20— H19A 


120.5 


C8 — C9 — H3A 


120.5 


CI 9— C20— H19A 


120.5 


CIO— C9— H3A 


120.5 


08— C2 1—07 


122.91 (15) 


Cll— CIO— C9 


120.25 (19) 


08— C21— CI 8 


120.30(14) 


Cll— CIO— H2A 


119.9 


07— C21— CI 8 


116.78(15) 


Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


R-A 


D-A D—R-A 


03— H6-04 i 


0.82 


1.87 


2.6919(16) 176.4 


06— H3-08 u 


0.82 


1.85 


2.6615 (18) 169.9 


07— H8-05" 1 


0.82 


1.82 


2.6307 (18) 167.2 



Symmetry codes: (i) -x, y, -z+1/2; (ii) x+l, -y+2, z+1/2; (iii) x-l, -y+2, z-1/2. 



Acta Cryst. (2012). E68, o1243 



sup-6 



